TILT-OUT FRAME FOR A FILTER SCREEN 



CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is a continuation of U.S. Patent Application No. 10/001,927, filed 
October 31, 2001, the entire contents of which are hereby incorporated by reference 
herein. 

FIELD OF THE INVENTION 
The invention relates to filter screens, and more particularly to filter screens having 
screen panels. 

BACKGROUND OF THE INVENTION 
Wastewater and water treatment plants utilize filter screens to remove harmful 
debris from channeled water. The filter screen is typically utilized in the first area to come 
in contact with the channeled water. In order to protect downstream equipment and 
processes, the filter screen removes debris before it comes into contact with any 
downstream equipment. 

One type of filter screen includes a grid assembly and a drive system to move and 
rotate the grid assembly. The drive system includes an endless chain, and a plurality of 
screen panels that are connected to the chain. The screen panels generally include a frame 
and filter inserts that are supported by the frame. 

The movement of the chain and screen panels result in wear of the chain and its 
components. Prior art screens do not facilitate inspection of the chain and its components. 
The prior art designs require that the chain and screen panel assemblies be completely 
disassembled from the chain and removed from the filter screen for either inspection or 
replacement of chain components. In the prior art arrangements, when the frames and 
chains are disassembled, the chain becomes unsupported and clamps are required to hold 
all the components in place while the inspection or the replacement of chain components 
takes place. 

The filter screens remove debris from the water when the water is channeled from 
the interior of the grid assembly to the exterior of the grid assembly through the bottom 
and sides of the grid assembly. Debris commonly becomes trapped on the interior side of 
the filter screens and must be manually removed to ensure proper operation. Known grid 
assemblies do not facilitate access to the interior of the grid assembly. These designs 



require the chain to be separated and the filter screen to be removed to gain access to the 
interior of the grid assembly for the removal of trapped debris. 

SUMMARY OF THE INVENTION 
The present invention is directed to a filter screen that simplifies inspection and 
maintenance of the grid assembly by providing pivoting screen panels. The screen panels 
are coupled to the chain for selective pivoting movement such that the screen panel can be 
pivoted relative to the chain for repair and/or inspection without completely removing the 
screen panels from the chain. The screen panels also provide access to the chain 
components and the interior of the grid assembly while maintaining continuous connection 
of the chain. 

One embodiment of the present invention is directed to a filter screen for use in 
filtering water. The filter screen includes a frame and a grid assembly that is supported by 
the frame for movement. The grid assembly includes a continuous unbroken drive chain 
having a guide link, and a screen panel. The screen panel is coupled to the guide link for 
selective movement between an operating condition and a maintenance condition. When 
the screen panel is in the operating condition the screen panel is fixed relative to the guide 
link for movement with the guide link and for filtering water. In the maintenance 
condition, the screen panel is pivotable relative to the guide link to permit access to the 
interior of the filter screen. The drive chain includes multiple guide links joined together 
in end-to-end relation and multiple seal plates positioned in end-to-end relation. The seal 
plates overlap the joints between the guide links. 

Other features and advantages of the invention will become apparent to those 
skilled in the art upon review of the following detailed description, claims, and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a side elevation view illustrating a filter screen embodying the present 
invention. 

Fig. 2 is a perspective view illustrating a drive system and a grid assembly of the 
filter screen shown in Fig. 1. 

Fig. 3 is a perspective view of the grid assembly shown in Fig. 2, illustrating a 
screen panel in a maintenance condition. 

Fig. 4 is a front view illustrating the screen panel shown in Fig. 3. 

Fig. 5 is a side view illustrating the screen panel shown in Fig. 4. 
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Figs. 6-8 are side views of a portion of the grid assembly shown in Fig. 2, 
illustrating the conversion of the screen panel from the an operating condition to the 
maintenance condition. 

Before one embodiment of the invention is explained in detail, it is to be 
5 understood that the invention is not limited in its application to the details of construction 
and the arrangements of the components set forth in the following description or illustrated 
in the drawings. The invention is capable of other embodiments and of being practiced or 
being carried out in various ways. Also, it is understood that the phraseology and 
terminology used herein is for the purpose of description and should not be regarded as 

10 limiting. The use of "including" and "comprising" and variations thereof herein is meant 
to encompass the items listed thereafter and equivalents thereof as well as additional items. 
The use of "consisting of and variations thereof herein is meant to encompass only the 
items listed thereafter. The use of letters to identify elements of a method or process is 
simply for identification and is not meant to indicate that the elements should be 

1 5 performed in a particular order. 

DETAILED DESCRIPTION 
Fig. 1 illustrates a continuous self-cleaning filter screen 10 that is used in 
wastewater and water treatment plants to remove debris that is contained in channeled 
20 water 12. In order to protect downstream equipment processes, the filter screen 10 is 
designed to remove a large majority of the debris before it comes into contact with any 
downstream equipment. With further reference to Fig. 2, the filter screen 10 includes a 
frame 14, a drive system 16 rotatably mounted to the frame 14, and a grid assembly 18 that 
is driven by the drive system 16. 
25 The filter screen 10 provides for flow of the channeled water 12 into the center of 

the grid assembly 18 and then exit out the bottom and sides of the grid assembly 18. The 
filter screen 10 removes the debris from the channeled water 12, and also dewaters and 
compacts the removed debris with an integral screw compactor 20. 

The drive system 16 includes a drive shaft 22 and first and second drive sprockets 
30 24 coupled for rotation with the drive shaft 22. The drive sprockets 24 engage the grid 
assembly 18 such that rotation of the drive shaft 22 by a motor (not shown) causes the 
drive sprockets 24 to move and rotate the grid assembly 18. 

The grid assembly 1 8 includes first and second continuous drive chains 26. Each 
drive chain 26 includes a corresponding plurality of interconnected non-metallic guide 
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links 28. Each guide link 28 includes a first portion 30 and an opposite second portion 32. 
The first portion 30 of each guide link 28 is rotatably coupled to a second portion 32 of an 
adjacent guide link 28 about a moveable pivot axis 34 to form an enclosed loop. Each 
guide link 28 includes a bearing surface 36 that engages a tracking system (not shown) of 
5 the frame 14 such that the bearing surfaces 36 of the guide links 28 slide around the 
tracking system as the drive chain 26 is moved by the drive sprocket 24. The grid 
assembly 18 also includes wear bushings 38 that are each centered about a respective pivot 
axis 34 and that project inwardly from the guide links 28 (Fig. 3). 

As best shown in Fig. 3, each drive chain 26 also includes seal plates 40 that are 

10 coupled to the inside of the guide links 28. Each seal plate 40 is coupled to a respective 
guide link 28 such that the seal plate 40 rotates with the guide link 28 relative to the 
adjacent guide link 28 about the pivot axis 34. Each seal plate 40 projects past the bearing 
surface 36 of the respective guide link 28 to prevent outward lateral movement of the drive 
chain 26. The seal plates 40 on both drive chains 26 combine to maintain the drive chains 

15 26 on the tracking system of the frame 14. 

Referring again to Fig. 2, the grid assembly 18 includes a plurality of screen panels 
42 that corresponds to the number of guide links 28. With additional reference to Fig. 4, 
each screen panel 42 includes a frame 44 having an upper member 46, a lower member 48, 
and end members 50 that connect the ends of the upper and lower members 46, 48. The 

20 frame 44 is preferably metallic and defines an enclosed space 52. The frame 44 includes a 
plurality of cross members 54 within the enclosed space 52 that connect the upper and 
lower members 46, 48 at intermediate locations along the upper and lower members 46, 
48. The plurality of cross members 54 divide the enclosed space 52 of the frame 44 into 
four equally-sized sections 56. 

25 An insert panel 58 is supported within each of the sections 56 to filter debris from 

the channeled water 12. The insert panels 58 are molded from a high strength plastic and 
are easily removed and replaced from the individual sections 56. The insert panels 58 
include elongated filtering members 60 that are equally spaced from each other across the 
insert panel 58. When different filtering capabilities are required by the filter screen 10 

30 the insert panels 58 are replaced with insert panels 58 that include different sized spacing 
between the filtering members 60. 

The frame 44 of the screen panel 42 is not required to be fabricated from metal. 
Rather, the frame 44 can be made from a non-metallic material such as a high strength 
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plastic without departing from the scope of the present invention. Additionally, the frame 
44 and the insert panels 58 can be integrally molded as a single piece screen panel 42. 

As best shown in Fig. 4, the end members 50 include a first portion 62 that is 
connected to the upper member 46 and a second portion 64 that is connected to the lower 
5 member 48. Each end member 50 includes a hook 66 that is adjacent to the first portion 
62 and a slot 68 that is located near the second portion 64. The slot 68 includes a 
longitudinal axis 70 that is parallel to a longitudinal axis 72 of the end member 50. Each 
end member 50 also includes a hole 74 between the hook 66 and the slot 68. 

Fig. 6 illustrates a portion of the grid assembly 18 with top, center, and bottom 
10 screen panels 42 A, 42B, 42C in operating conditions. In the operating condition, the 
screen panels 42 are fixed relative to a respective guide link 28 for movement with the 
guide link 28 around the tracking system and for filtering contaminates from the channeled 
water 12. The end members 50 of the frames 44 are connected to the respective guide 
links 28 and seal plates 40 by first and second fasteners 76, 78 such that the hook 66 
15 engages the bushing 38. The first fastener 76 extends through the hole 74 in the end 

member 50 and through a corresponding set of aligned holes 80 in the guide link 42 and 
seal plate 40. The second fastener 78 extends through the slot 68 in the end member 50 
and through another set of aligned holes 82 in the guide link 28 and seal plate 40. 

The conversion of the screen panel 42 from the operating condition to a 
20 maintenance condition will be described with reference to the center screen panel 42B in 
Figs. 6-8. In the maintenance condition, the screen panel 42B is moveable relative to the 
guide link 28 and seal plate 40 to allow access to the bushings 38 for repair and 
replacement. As shown in Fig. 6, the first fastener 76 is removed from the guide link 28, 
the seal plate 40, and the end member 50. In addition, the second fastener 78 is loosened 
25 such that the screen panel 42B is free to move in the longitudinal direction of the end 
members 50. 

As shown in Fig. 7, the screen panel 42B is raised relative to the guide link 28 and 
seal plate 40 such that the slot 68 moves relative to the loosened second fastener 78 and 
the hook 66 disengages from the bushing 38. 
30 Referring to Fig. 8, after the screen panel 42B is raised and the hook 66 disengages 

from the bushing 38, the screen panel 42B is allowed to pivot relative to the guide link 28 
and seal plate 40 about the second fastener 78. 

Referring back to Fig. 3, when the screen panel 42 is located in the maintenance 
condition the bushings 38 are accessible for visually inspecting wear and for removing and 



replacing a worn bushing 38 or other chain components. In addition, when the screen 
panel 42 is in the maintenance condition, the drive chains 26 are not disconnected, and 
therefore no special equipment is necessary to maintain the drive chains 26 in continuous 
loops. 

The screen panel 42 is returned to the operating condition from the maintenance 
condition by pivoting the screen panel 42 upward into alignment with the guide link 28 
and the seal plate 40 such that the hook 66 re-engages the bushing 38. The first fastener 
76 is then re-inserted into the hole 74 of the end member 50 and the holes 80 in the guide 
link 28 and the seal plate 40, and the first and second fasteners 76, 78 are tightened to 
fasten the screen panel 42 to the guide link 28 and seal plate 40. 



